Corticotropin peptides and melanotropins elevate the level of adenosine 3':5'-cyclic monophosphate in cultured murine brain cells.
Cell cultures derived from mouse and rat brain and consisting mainly of astroblasts are known to respond to several hormones by increasing or decreasing their intracellular concentration of cyclic AMP. In the present study these cultures were analyzed for their susceptibility to various additional hormonal and other neuroactive compounds. Only the peptides of the corticotropin (ACTH)/melanotropin (MSH) family were found active. Their potency for elevating the intracellular level of cyclic AMP decreases in the sequence (values for the half-maximally stimulating concentrations, EC50, in parentheses) ACTH-(1-24) (10 m) greater than alpha-,beta-MSH (30 nm) greater than ACTH (greater than or equal to 100 nm) gamma-MSH, ACTH-(1-10), -(4-10), -(4-11) (greater than or equal to 0.5 microM). The lack of additivity of the maximal effects of the peptides suggests that they all act at the same receptor. The stimulation exerted by these peptides is partially suppressed by hormones known to inhibit cyclic AMP formation in that culture, i.e., noradrenaline (acting via an alpha-adrenergic receptor), adenosine (acting via an A1 receptor), and somatostatin. It is concluded that the receptors for the ACTH/MSH peptides and the inhibitory hormones are located on the same cells, presumably the astroblasts. The maximal response to ACTH and alpha- and beta-MSH depends strongly on the age of culture. The results are discussed in view of the facts that (1) peptides of the ACTH/MSH family affect behavior and learning in animals, and (2) ACTH and alpha-MSH occur in brain.